Introduction
Necrotizing fasciitis is caused by aerobic and anaerobic micro-organisms, and is a life-threatening infection arising mainly with staphylococci and streptococci (Wong et al., 2003) . In addition to regional damage in the soft tissues, it may also cause systemic damage and insufficiency in many vital organs. The presence of underlying predisposing factors further increases the scale of this damage. It frequently occurs in the lower extremities, anterior abdominal wall, perineum and surgical wounds, generally following trauma. Skin colour changes, vesicles and significant cutaneous gangrenes arise within a few days (Wong et al., 2003; Hasham et al., 2005) . Ruminococcus productus, formerly known as Peptostreptococcus productus, is an obligatory anaerobic Gram-positive coccoid bacterium (Ezaki et al., 1994) . This bacterium is rarely observed as a clinical infection agent, and may colonize the upper respiratory tract, gastrointestinal tract, vagina and skin in humans and animals (Sucu et al., 2006) . The cases reported here are patients who suffered from necrotizing fasciitis caused by R. productus, an occurrence that to the best of our knowledge has not been reported in the literature before.
Case 1
A 60-year-old male patient presented to our hospital with complaints of fever for the previous 10 days, and inflammation and swelling in the left groin and anterolateral pelvic region. The patient raised livestock and farmed, and his job involved frequent contamination with animal faecal material. He had a 20 year history of diabetes mellitus and using oral antidiabetic drugs. He did not have any trauma history. At physical examination, his general condition was poor, he was conscious, his temperature was 38 u C, his pulse 98 beats min 21 and his blood pressure was 110/70 mmHg. Inflammation, swelling and localized skin necroses were present in the anterolateral region of the thigh, the groin and the trochanteric region.
At laboratory examination his white blood cell count was 19 000 cells ml
21
, he had 10.2 g haemoglobin dl
, 137 mg glucose dl 21 , 5.9 g total protein dl 21 and 0.9 g albumin dl
. Other biochemical parameters were within normal limits. No findings of osteomyelitis were determined in pelvic and thigh images. After blood cultures (BACTEC 9200; Becton Dickinson) and aerobic and anaerobic cultures had been taken from the wound, the patient was prepared for surgery and the entire pelvic anterolateral trochanteric area was debrided.
Upon microscopic examination of the debridement material, Gram-positive cocci chains and abundant polymorphonuclear leukocytes were observed. The material was cultured in aerobic and anaerobic jars using the BACTEC system (Becton Dickinson). Treatment with 200 mg ciprofloxacin and 600 mg clindamycin was initiated, twice a day and four times a day, respectively.
Enterobacter cloacae and meticillin-resistant coagulasenegative staphylococci growth was found in aerobic cultures taken before debridement, and R. productus growth was found in anaerobic culture of the debridement material. Identification was performed using a Sceptor panel (Becton Dickinson). There was no growth in the aerobic culture. Treatment was changed to 500 mg imipenem four times a day+1000 mg amikacin once a day+400 mg teicoplanin once a day. The defective area in the patient, monitored on a daily basis in the postoperative period with wound care and using antibiotherapy, was repaired with a split thickness skin graft taken from the contralateral thigh. The patient was discharged without complication on day 65 after admission.
Case 2
A 63-year-old male patient had inflammation and swelling in the left leg and foot for the previous 10 days. He had a history of a minimal thermal injury from a stove 2 weeks before. This had worsened significantly over the preceding few days, inflammation had advanced and a vesicle with a yellowish appearance had also developed. The patient had a 20 year history of diabetes mellitus and a 10 year history of congestive heart failure. He was in the stock-breeding line of work. His general condition at physical examination was good. Vesicles containing purulent material were present in the oedematous left leg and foot. His temperature was 37 u C, he had 363 mg glucose dl
21
, a white blood cell count of 22 500 cells ml 21 and 11.8 g haemoglobin dl
. Other laboratory findings were within normal limits. Upon microscopic examination of material taken from the wound, Gram-positive coccus chains and clusters and abundant polymorphonuclear leukocytes were observed. Aerobic and anaerobic cultures were taken, after which 200 mg ciprofloxacin and 600 mg clindamycin was started, twice a day and four times a day, respectively. Once the appropriate conditions had been established, debridement was performed and the patient followed-up with wound care. Growth in the cultures taken was identified using an automated Sceptor panel (Becton Dickinson). Meticillinresistant coagulase-negative staphylococci grew in aerobic culture and R. productus in anaerobic culture of the debridement material. The treatment was changed to 500 mg imipenem four times a day+1000 mg amikacin once a day+400 mg teicoplanin once a day. When the wound floor became suitable 3 weeks later, a repair was performed using a split thickness skin graft. The patient was discharged without complication 42 days after admission.
Discussion
Necrotizing fasciitis has been known for many years, but the term was first employed by Wilson in 1952. Wilson described necrotizing fasciitis as a soft tissue infection spreading along the fascias (Wilson, 1952) . Necrotizing fasciitis is a rarely seen but severe infection characterized by rapid progression along the subcutaneous tissues. It has a high mortality rate, ranging between 6 and 76 % (Hasham et al., 2005) . Immunosuppression, diabetes, chronic disease, malnutrition, intravenous drug use, alcohol abuse, peripheral vascular disease, renal failure, blunt or penetrating trauma, surgery, burns, muscle injuries and hypertension may be observed as predisposing factors (Hasham et al., 2005; Rieger et al., 2007) . Patients' initial symptoms may be swelling, inflammation, skin colour changes and systemic findings, leading to a picture of severe infection (Hasham et al., 2005) . Necrotizing fasciitis frequently occurs as a polymicrobial infection involving aerobic and anaerobic bacteria, though a single agent has been determined in 15 % of cases. Polymicrobial agents were determined in both cases presented in this report. Of these, R. productus may colonize the upper respiratory tract, gastrointestinal tract, vagina and skin in humans and animals (Sucu et al., 2006) . Despite occurring in the intestinal flora, this bacterium seldom appears as an infective agent. The presence of type II diabetes in both our patients and the fact that both raised livestock may be regarded as predisposing factors.
There are few reports in the literature of infections arising through this bacterium; it is rarely isolated in clinical specimens (Sucu et al., 2006; Nakatani et al., 1998; Botha et al., 1993; Sklavounos et al., 1986) . Sucu et al. (2006) from our hospital reported that they had isolated R. productus in cases of liver abscess and infective endocarditis. Nakatani et al. (1998) isolated P. productus as an agent in epidural abscess, and Botha et al. (1993) and Sklavounos et al. (1986) in orofacial abscess cases. Bezirtzoglou & Romond (1991) showed that P. productus may colonize in the first day of life in ocular conjunctivitis in neonates delivered by Caesarean section.
In conclusion, although ruminococci do not often appear as infective agents, they may appear in the presence of predisposing factors. In such cases developing necrotizing fasciitis, deep tissue cultures should be taken promptly and rarely observed infective agents borne in mind. To the best of our knowledge, at the time of submission of this report, there were no cases in the literature in which R. productus was considered as an agent in necrotizing fasciitis.
